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L dujxh wkdw wkh revhuydwlrq ri XV hfrqrplf  xfwxdwlrqv gxulqj wkh
odvw ghfdgh ohdgv wr txhvwlrq wkh h{lvwlqj wkhruhwlfdo pdfurhfrqrplf
prghov rq wkh qdqfldo dffhohudwru/ wr wkh h{whqw wkdw wkhvh prghov
plvuhsuhvhqw wkh f|folfdo ehkdylru ri exvlqhvv vhfwru*v qdqfldo vwuxf0
wxuh1
Wklv sdshu ghyhorsv d frpsxwdeoh jhqhudo htxloleulxp prgho lq zklfk
hqgrjhqrxv yduldwlrqv ri upv* qdqfldo vwuxfwxuh zlwklq wkh f|foh duh
frqvlvwhqw zlwk wkh uhfhqw revhuydwlrqv1 Wkh lqwhudfwlrqv ehwzhhq wkh
qdqfldo vwuxfwxuh dqg wkh exvlqhvv f|foh jlyh ulvh wr d qdqfldo df0
fhohudwru phfkdqlvp1 L vkrz wkdw wkh uhohydqfh ri wklv phfkdqlvp
ghshqgv rq wkh ghjuhh ri vxevwlwxwdelolw| ehwzhhq wkh dydlodeoh phdqv
ri h{whuqdo qdqflqj/ vxfk dv wudgh fuhglwv dqg edqn ordqv1
4L q w u r g x f w l r q
Ilqdqfldo frqvwudlqwv hpslulfdoo| sod| dq lpsruwdqw uroh lq wkh ghwhupl0
qdwlrq ri lqyhvwphqwv +vhh/ h1j1 Zklwhg ^4<<5`/ Erqg ) Phjklu ^4<<7`,
dqg lqyhqwrulhv +vhh/ h1j1 Fdushqwhu/ Id}}dul ) Shwhuvhq ^4<<7`, hvshfldoo|
iru vpdoo exvlqhvv +vhh/ h1j1 Ndvk|ds/ Odprqw ) Vwhlq ^4<<7`/ Jhuwohu )
Jlofkulvw ^4<<7`,1 Pruhryhu/ lw lv zhoo0nqrzq wkdw lqyhqwru| dqg lqyhvwphqw
 xfwxdwlrqv dffrxqw iru pxfk ri wkh pryhphqw lq djjuhjdwh rxwsxw1 Wkh
lqwhudfwlrqv ehwzhhq lqglylgxdo upv* qdqfldo vwuxfwxuh dqg wkh djjuhjdwh
hfrqrplf dfwlylw| kdyh ehhq uhfhqwo| wkhruhwlfdoo| vwxglhg zlwklq g|qdplf
WHXUHTxd +Xqlyhuvlw| ri Sdulv L,/ FUHVW/ dqg Xqlyhuvlw| ri Pduqh0od0Ydooìh1 Fru0
uhvsrqghqfh = FUHVW/ Oderudwrluh gh pdfur0ìfrqrplh1 Wlpeuh M6931 48/ erxohydug
Jdeulho Sìul1 <5578 Pdodnr Fhgh{1 Iudqfh1 h0pdlo = erlvvd|Chqvdh1iu1
_L wkdqn P1 Srlwhylq iru khosixo frpphqwv rq dq hduolhu yhuvlrq ri wklv sdshu1 L kdyh
dovr ehqhwwhg iurp glvfxvvlrqv zlwk E1 Fuhsrq/ V1 Jlofkulvw/ P1 Jxloodug dqg zlwk vhplqdu
sduwlflsdqwv dw HXUHTxd dqg FUHVW1 Doo uhpdlqlqj huuruv duh plqh1
4jhqhudo htxloleulxp prghov +Ehuqdqnh ) Jhuwohu ^4<;<`/ Ixhuvw ^4<<8`/ Fduo0
vwurp ) Ixhuvw ^4<<:`/ Ehuqdqnh/ Jhuwohu ) Jlofkulvw ^4<<<`,1 Frqvlghulqj
edqnv +ru htxlydohqwo| Fdslwdo Pxwxdo Ixqgv, dv wkh xqltxh vrxufh ri h{0
whuqdo qdqflqj/ doo wkhvh prghov h{klelw wkh vr0fdoohg qdqfldo dffhohudwru
phfkdqlvp14 Dffruglqj wr wkhp/ wkh iudfwlrq ri lqwhuqdo ixqgv lq wkh wrwdo
qdqflqj zrxog ulvh gxulqj errpv +froodsvh gxulqj voxpsv,/ wkxv ohdglqj
edqnv wr orzhu +udlvh, wkhlu ghewru lqwhuhvw udwhv dqg pdjqli|lqj wkh exvl0
qhvv  xfwxdwlrqv1 Fruroodulo|/ wkh sduw ri h{whuqdo qdqflqj lq wkh wrwdo
qdqflqj zrxog eh frxqwhuf|folfdo1 Krzhyhu/ wkhvh nh| phfkdqlvpv duh qrw
revhuyhg/ dv wkh hyroxwlrq ri exvlqhvv vhfwru*v qdqfldo vwuxfwxuh gxulqj wkh
odvw ghfdgh lq XV vkrzv1 Lq jxuh 4/ wkh sduw ri lqwhuqdo ixqgv vhhpv wr
eh frxqwhuf|folfdo/ zkhuhdv wkh sduw ri edqn ordqv dsshduv wr eh surf|fol0
fdo1 Wkhvh uhfhqw revhuydwlrqv whqg udwkhu wr dgyrfdwh wkh ylhz wkdw upv
zrxog frsh zlwk edqn fuhglw udwlrqlqj e| udlvlqj erwk uhwdlqhg hduqlqjv
dqg wkh sduw ri rwkhu vrxufhv ri h{whuqdo qdqflqj lq wkhlu wrwdo vkruw whup
qdqflqj1 Lw iroorzv wkdw d eurdghu ylhz ri frusrudwh qdqfh lv uhtxluhg
wr phdqlqjixoo| fdswxuh wkh lqwhudfwlrqv ehwzhhq qdqflqj frqglwlrqv dqg
exvlqhvv  xfwxdwlrqv dqg/ qrwdeo|/ wr dffrxqw iru wkh idfw wkdw edqnv duh idu
iurp ehlqj wkh rqo| vrxufh ri h{whuqdo qdqflqj lq sudfwlvh1
Lq sduwlfxodu/ wudgh sd|deohv uhsuhvhqw d pdmru sduw ri h{whuqdo qdqflqj
dw wkh lqglylgxdo up ohyho dqg suredeo| kdyh d juhdw lq xhqfh rq vkruw
whup pdfurhfrqrplf  xfwxdwlrqv15 Dowkrxjk wkhuh lv qr hylghqfh ri wkdw/
wkh frqyhqwlrqdo ylhz rq wkh wkhph dujxhv wkdw wudgh fuhglwv pd| zrun
wr sursdjdwh vkrfnv wr wkh hfrqrp|16 P| frqmhfwxuh lv txlwh glhuhqw1 L
dujxh wkdw/ dv vxevwlwxwhv ri vkruw whup edqn fuhglwv/ wudgh fuhglwv vkrxog
jr xs gxulqj shulrgv ri wljkw fuhglw +w|slfdoo|/ gxulqj uhfhvvlrqv, dqg wkxv
vprrwk wkh pdfurhfrqrplf  xfwxdwlrqv1 Lq rwkhu zrugv/ L wklqn wkdw wkh
lpsruwdqfh ri wkh qdqfldo dffhohudwru phfkdqlvp lv olnho| wr ghshqg rq
4Hqgrjhqrxv ghyhorsphqwv lq fuhglw pdunhwv zrun wr sursdjdwh dqg dpsoli| vkrfnv
wr wkh pdfurhfrqrp|1 Zkhq ohqghuv duh qrw zhoo lqiruphg derxw eruurzhuv* lqyhvwphqw
surmhfwv wkh| pd| ghylvh vhfrqg0ehvw frqwudfwv wkdw lqgxfh wkh eruurzhuv wr uhyhdo vrph
lqirupdwlrq1 W|slfdoo|/ wkhvh frqwudfwv hqwdlo froodwhudo uhtxluhphqwv ru fuhglw udwlrqlqj1
Dv d frqvhtxhqfh/ uhdo lqyhvwphqw dqg frqvxpswlrq ehfrph kljko| ghshqghqw rq wkh
eruurzhuv* edodqfh vkhhw srvlwlrq/ l1h1 rq wkh ydoxh ri wkhlu qhw dvvhwv1 Wkhvh prghov
duh edvhg rq wkh qrwlrq wkdw/ ehfdxvh ri dv|pphwulhv ri lqirupdwlrq/ wkh upv* ghjuhh ri
h{whuqdo qdqfh lv qrw luuhohydqw iru lqyhvwphqw ghflvlrqv1 Lq vrph fdvhv/ wkh ghjuhh ri
h{whuqdo qdqfh ghshqgv rq wkh ydoxh ri gxudeoh dvvhwv1 Vlqfh wklv ydoxh lv vhqvlwlyh wr
wkh f|folfdo yduldelolw| ri djjuhjdwh ghpdqg dqg vxsso|/ wkhuh lv dq reylrxv uhdvrq zk|
qdqfldo idfwruv vkrxog sod| d fhqwudo uroh lq exvlqhvv f|foh1
5Dv uhsruwhg lq wkh Ihghudo Uhvhuyh Edqn Iorz ri Ixqgv Dffrxqwv/ wudgh sd|deohv
uhsuhvhqwhg 6:( ri vkruw0whup oldelolwlhv/ djdlqvw 63( iru edqn ordqv lq 4<<; iru qrqidup
qrqqdqfldo frusrudwh exvlqhvv upv1
6Dffruglqj wr wklv ylhz/ lq dq hfrqrp| zkhuh upv surgxfh/ eruurz dqg ohqg vlpxo0
wdqhrxvo|/ d vhfwru0vshflf vkrfn wr wkh whfkqrorj| ru qhw zruwk ri upv zrxog fdxvh d
fkdlq uhdfwlrq lq zklfk rwkhu upv jhw lqwr qdqfldo gl!fxowlhv/ wkxv jhqhudwlqj d odujh/
shuvlvwhqw  xfwxdwlrq lq djjuhjdwh rxwsxw1
5wkh ghjuhh ri vxevwlwxwdelolw| ehwzhhq wkh dydlodeoh h{whuqdo phdqv ri vkruw
whup qdqflqj l1h1 wudgh fuhglwv dqg edqn fuhglwv1
Dowkrxjk krz wudgh fuhglwv dowhu vkruw whup pdfurhfrqrplf  xfwxdwlrqv
dsshduv wr eh d sx}}oh iru wkh wkhrulvw/ wkh duhd kdv ehhq vwulnlqjo| gh0
vhuwhg e| pdfurhfrqrplvwv dqg wkh txhvwlrq uhpdlqv rshq +vhh Nl|rwdnl )
Prruh ^4<<:`,1 Wkh remhfwlyh ri wklv sdshu lv wr wkhruhwlfdoo| h{soruh wkh
uroh ri wudgh2edqn fuhglwv xsrq pdfurhfrqrplf  xfwxdwlrqv zlwklq dq rwkhu0
zlvh vwdqgdug g|qdplf jhqhudo htxloleulxp prgho1 Lq frqwudvw zlwk h{lvwlqj
prghov/ plqh dvvxphv khwhurjhqrxv upv h{ dqwh/ zklfk kdyh dffhvv wr wzr
vrxufhv ri h{whuqdo qdqflqj +edqnv dqg vxssolhuv, dqg pd| xvh vrph looltxlg
dvvhwv dv jxdudqwhhv djdlqvw srvvleoh h{ srvw lqvroyhqf|1
Dw wkh plfurhfrqrplf ohyho/ p| prgho lqfoxghv dq lqirupdwlrqdo dv|pphwu|/
zklfk fuhdwhv dq dgyhuvh vhohfwlrq sureohp rq wkh fuhglw pdunhw1 Eulh |
vshdnlqj/ L ghyhors wkh prgho lq wzr vwhsv1 Lq wkh uvw vwhs/ L dvvxph
wkdw edqnv duh wkh rqo| vrxufh ri h{whuqdo qdqflqj dw wkh up ohyho/ l1h1
wudgh fuhglwv duh devhqw1 Edvlfdoo|/ wkh prgho lv d yhuvlrq ri Ehvdqnr )
Wkdnru ^4<;:` +khuhdiwhu E)W, dqg L qg wkdw fuhglw udwlrqlqj ão dVwljolw}
) Zhlvv ^4<;4` +khuhdiwhu V)Z, dozd|v dulvhv dw htxloleulxp1 Krzhyhu/ wkh
devhqfh ri wudgh fuhglwv grhv qrw ohdg wr wkh vhfrqg0ehvw htxloleulxp/ wr wkh
h{whqw wkdw hyhu| edqn0fuhglw0udwlrqhg up vkrxog eh zloolqj wr jhw ixqgv
wkurxjk khu vxssolhuv1 Lq wkh vhfrqg vwhs/ wkh edvlf iudphzrun lv dphqghg
wr dffrxqw iru wkh dydlodelolw| ri wudgh fuhglwv1 Wudgh fuhglwv duh vxssrvhg
frvwolhu wkdq edqn fuhglwv/ vr wkdw upv ghpdqg wudgh fuhglwv li dqg rqo|
li wkh| duh uhg0olqhg e| wkhlu edqn17 Lq frqwudvw zlwk E)W/ qr udwlrqlqj lv
suhvhqw dw htxloleulxp/ l1h1 eruurzhuv suhihu wr eh sduwldoo| qdqfhg zlwk
suredelolw| 4/ udwkhu wkdq wrwdoo| qdqfhg dw udqgrp> L zloo fdoo wklv uhg0
olqlqj1 Wkh vhfrqg0ehvw qdqfldo frqwudfw lpsolhv wkdw kljk txdolw| upv
duh pruh olnho| wr ghpdqg wudgh fuhglwv dqg sohgjh dvvhwv dv froodwhudo wkdq
orz txdolw| upv/ wr wkh h{whqw wkdw wkh| pd| vljqdo wkhpvhoyhv e| grlqj vr1
Wkhvh uhvxowv vkhg oljkw rq wkh frqwuryhuvldo hpslulfdo qglqjv ri Ndsodq )
]lqjdohv ^4<<:` dqg hyhq surylgh vwurqj wkhruhwlfdo uhdvrqv iru lqyhvwphqw0
fdvk  rz vhqvlwlylwlhv wr ghfuhdvh prqrwrqlfdoo| zlwk wkh ghjuhh ri qdqflqj
frqvwudlqwv18
7Pdq| frusrudwh qdqfh wh{werrnv +vhh/ iru h{dpsoh/ Euhdoh| ) P|huv ^4<;7`, srlqw rxw
wkdw upv urxwlqho| rhu wkhlu surgxfwv rq whupv fdoohg 5043 qhw 63/ zklfk phdqv wkdw
wkh ex|hu pxvw sd| zlwklq 63 gd|v/ exw uhfhlyhv d 5( glvfrxqw li sd|phqw rffxuv zlwklq 43
gd|v1 Wkh 5( sulfh lqfuhdvh ryhu wkh uhpdlqlqj 53 gd|v fruuhvsrqgv wr d 6:157( lpsolflw
dqqxdo lqwhuhvw udwh/ wkdw lv pxfk pruh wkdq wkh vkruw whup dqqxdo edqn lqwhuhvw udwh$
Wklv jxuh vkrxog eh frpsduhg zlwk wkh dyhudjh lqwhuhvw udwh rq vpdoo upv* ryhugudiwv/
zklfk dprxqwv wr 48( lq XV1 Shwhuvhq ) Udmdq ^4<<7` kdyh hvwlpdwhg wkh frvw ri wudgh
fuhglw rq d 6737 XV upv sdqho1 Wkh| kdyh irxqg wkdw wkh lpsolflw dqqxdo frpphufldo
lqwhuhvw udwh lv deryh 5514 shufhqwv1 Wklv lv kljkhu wkdq <<1; shufhqwv ri wkh ordqv lq wkhlu
vdpsoh1
8Vhh dovr wkh sdvvdjh ri dupv ehwzhhq Ndsodq ) ]lqjdohv ^4<<8` dqg Id}}dul/ Kxeedug
6graphe
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7Dw wkh pdfurhfrqrplf ohyho/ djhqf| frvwv hqgrjhqrxvo| ehfrph ohvv vhyhuh
lq shulrgv ri kljk rxwsxw dqg wkxv orzhu wkh frvw ri eruurzlqj1 Edvlfdoo|/
d vxsso|0vlgh irufh frpsohphqwv wkh ghpdqg0vlgh irufh douhdg| suhvhqw lq
wkh vwdqgdug g|qdplf jhqhudo htxloleulxp iudphzrun1 Lqghhg/ lq wkh shuihfw
lqirupdwlrq hfrqrp|/ d srvlwlyh whfkqrorj| vkrfn dowhuv eruurzhuv* ehkdy0
lru vroho| e| lqfuhdvlqj wkh ghpdqg iru h{whuqdo ixqgv1 Lq wkh djhqf| frvw
prgho/ wklv ghpdqg irufh lv vwloo suhvhqw/ exw wkhuh lv dovr d vxsso|0vlgh irufh1
Lqfuhdvhv lq rxwsxw udlvh wkh ohyho ri froodwhudol}deoh dvvhwv dqg wkh ohyho ri
jxdudqwhhv/ wkxv hqdeolqj frpshwlwlyh edqnv wr orzhu wkh ohyho ri fuhglw uhg0
olqlqj1 Lq wkh hfrqrp| zlwkrxw wudgh fuhglwv/ wklv grhv qrw rqo| lpso| wkdw
upv zkhq qdqfhg kdyh dffhvv wr ehwwhu qdqflqj frqglwlrqv/ exw dovr
wkdw pruh upv duh qdqfhg dqg pd| xqghuwdnh wkhlu surmhfw1 Khqfh/ p|
prgho suhglfwv wkdw/ zlwkrxw wudgh fuhglwv/ wkh qdqfldo dffhohudwru phfkd0
qlvp h{lvwv dqg vkrxog eh udwkhu lpsruwdqw1 Lq frqwudvw/ zkhq wudgh fuhglwv
duh dydlodeoh/ d orzhu ohyho ri edqn fuhglw uhg0olqlqj mxvw lpsolhv wkdw upv
x v ho h v vh { s h q v l y hw u d g hf u h g l w v 1E x ww k hq x p e h ur ix q g h u w d n l q j u p vv k r x o g
qrw lqfuhdvh1 Lw iroorzv wkdw/ e| vxevwlwxwlqj iru edqn fuhglwv/ wudgh fuhglwv
whqg wr dfw dv d exhu zlwklq wkh exvlqhvv f|foh1
Wklv sdshu lv rujdql}hg dv iroorzv1 Lq vhfwlrq 5/ L ghslfw wkh pdlq ihdwxuhv
ri wkh sduwldo htxloleulxp prgho1 L eulh | uhplqg E)W*v uhvxowv/ dqg L wkhq
frpsohwh wkh prgho e| doorzlqj iru wudgh fuhglwv1 Lq vhfwlrq 6/ wkh sdu0
wldo htxloleulxp prghov duh hpehgghg zlwklq d g|qdplf jhqhudo htxloleulxp
iudphzrun dqg wkh g|qdplfv ri wkh wzr hfrqrplhv duh frpsduhg1 Vhfwlrq 7
frqfoxghv1
5 Wkh Sduwldo Htxloleulxp Prgho
Wkhuh duh irxu w|shv ri udwlrqdo lqqlwh olyhg dwrplvwlf djhqwv lq wkh frp0
shwlwlyh hfrqrp|= wkh edqnv/ wkh lqwhuphgldwh jrrg surgxfhuv dqg wkh qdo
jrrg surgxfhuv/ zkr duh ulvn qhxwudo/ dqg wkh krxvhkrogv1 Wkhuh h{lvw wzr
w|shv ri qdo jrrg surgxfhuv/ wkh kljk0delolw| surgxfhuv dqg wkh orz0
delolw| surgxfhuv/ hqgrzhg zlwk d wzr0shulrg surgxfwlrq surfhvv/ vd| sh0
ulrgv w  4 dqg w1 Hyhu| surmhfw uhtxluhv e| xqlwv ri lqwhuphgldwh jrrgv dv
hduo| dv shulrg w41 Wkh kljk0delolw| upv dfklhyh wkhlu surmhfw zlwk kljkhu
suredelolw| wkdq wkh orz delolw| upv gr/ zklfk zloo eh uhihuuhg wr dv wkh
ulvnlhvw surmhfwv1 Iru wkh prphqw/ e| lv vxssrvhg {hg dqg h{rjhqrxv1
L dvvxph wkdw wkh vxffhvv suredelolwlhv duh nqrzq e| erwk wkh qdo jrrg
surgxfhuv dqg wkhlu lqwhuphgldwh jrrg vxssolhuv/ exw qrw e| edqnv> shu frq0
wud/ L dvvxph wkdw wkh vxssolhuv lqfxu vshflf pdqdjhphqw frvwv rq dffrxqw
) Shwhuvhq ^4<<8`1
8uhfhlydeohv/ zkhuhdv edqnv gr qrw19 Doo djhqwv iuhho| revhuyh surmhfw uhwxuqv
dw wkh hqg ri wkh surgxfwlrq surfhvv1 Dw wkh ehjlqqlqj ri wkh surgxfwlrq
surfhvv/ qdo jrrg surgxfhuv kdyh qr fdvk dqg kdyh wr eruurz h{whuqdo
ixqgv/ hlwkhu iurp edqnv ru/ li frqfhlydeoh/ iurp wkhlu vxssolhuv/ lq rughu
wr sxufkdvh wkh lqsxw +L zloo uhihu wr wkhvh h{whuqdo ixqgv dv ryhugudiwv
dqg wudgh fuhglwv uhvshfwlyho|,1: Vlploduo|/ vxssolhuv gr qrw kdyh oltxlgl0
wlhv dqg kdyh wr eruurz dv wkh| h{whqg wudgh fuhglwv1 Xqghu wkh odz ri
odujh qxpehuv/ wkh uhsuhvhqwdwlyh vxssolhu*v wudgh uhfhlydeohv duh shuihfwo|
glyhuvlhg dqg vkh vkrxog qrw idfh fuhglw udwlrqlqj1 Lq sduwlfxodu/ vkh fdq
drug wr rhu wudgh fuhglwv e| udlvlqj h{whuqdo ixqgv wkurxjk edqnv dw wkh
h{rjhqrxv ulvnohvv udwh ri lqwhuhvw/ ghqrwhg e| u|1 Wkh wrwdo sxufkdvh frvw
ri wkh lqwhuphgldwh jrrg lv wkhq frpsrvhg ri wkh fdvk sulfh soxv wkh frvw ri
h{whuqdo qdqflqj +l1h1 wkh edqn lqwhuhvwv ru wkh frpphufldo lqwhuhvwv,1
Wr vlpsoli|/ L zloo dvvxph wkdw rqh lqwhuphgldwh jrrg lv lqvwdqwdqhrxvo|
surgxfhg zlwk  qdo jrrgv/ dqg wkdw wkh qdo jrrg lv wkh qxphudluh/ vr
wkdw wkh htxloleulxp fdvk sulfh ri wkh lqwhuphgldwh jrrg lv htxdo wr 1L
zloo dovr dvvxph wkdw pdqdjhphqw frvwv rq dffrxqw uhfhlydeohv duh lqfxuuhg
lq shulrg w  4/ hdfk wlph d srvwsrqhphqw ri sd|phqw lv judqwhg/ dqg duh
uhsuhvhqwhg e| sdudphwhu A31 Khqfh/ wkh dyhudjh surgxfwlrq frvw zkhq
vhoolqj rq fuhglw dprxqwv wr +4 . ,1; Sdudphwhu  fdswxuhv wkh ghjuhh ri
vxevwlwxwdelolw| ehwzhhq wudgh fuhglwv dqg edqn ordqv1
Wkh wlplqj ri hyhqwv lv dv iroorzv +vhh jxuh 5,1 Dw wkh ehjlqqlqj ri wkh
surgxfwlrq surfhvv +shulrg w4, /du d q g r pp r y hr iq d w x u hg h w h u p l q h vw k h
w|shv ri wkh qdo jrrg surgxfhuv/ vd| O ru K iru orz0delolw| upv dqg kljk0
delolw| upv uhvshfwlyho|1 Ilqdo jrrg surgxfhuv kdyh htxdo vl}h> d iudfwlrq
u ri wkhp duh ri w|sh O dqg M ri w|sh K/z l w ku . M @4 1W k h l u
surmhfw frqvlvwv lq lqyhvwlqj wkh e| xqlwv ri lqwhuphgldwh jrrgv lq shulrg w4
9Wklv vlpsoli|lqj dvvxpswlrq mxvw vwdqgv iru wkh idfw wkdw vhoohuv0ex|huv surgxfwlyh
uhodwlrqvklsv ohdg vxssolhuv wr johdq sulydwh lqirupdwlrq derxw folhqwv* delolw| wr dfklhyh
wkhlu surgxfwlrq surfhvv1 Wklv dvvxpswlrq lv dovr pdgh lq Eldlv ) Jroolhu ^4<<:`/ dqg
lw kdv ehhq hpslulfdoo| whvwhg dqg dffhswhg e| Shwhuvhq ) Udmdq ^4<<:` iru XV/ dqg e|
PfPloodq ) Zrrgux ^4<<<` iru Ylhwqdp1 Dgplwwhgo|/ edqnv dovr lqfxu vrph frvwv zkhq
ohqglqj1 Zh qrupdol}h wkhp wr }hur iru vlpsolflw| lqvridu dv wkh| duh olnho| wr eh orzhu
iru edqnv wkdq iru vhoohuv/ uh hfwlqj wkh vshfldol}dwlrq ri wkh iruphu lq fuhglw froohfwlrq1
:Lw lv xqolnho| wkdw d up zloo qdqfh vkruw0whup surmhfw zlwk orqj0whup ghew1 Prvw
ri upv pdwfk wkh pdwxulw| ri dvvhwv dqg oldelolwlhv1 Wklv lv dq dujxphqw iru zk| zh zloo
rqo| irfxv rq wkh erwwrp ri upv* edodqfh vkhhw1 Gldprqg ^4<<4` suhvhqwv udwlrqdohv iru
wklv1
;Lq dq lqwhuwhpsrudo shuvshfwlyh/ wkh qdo jrrgv wkdw hqwhu wkh lqwhuphgldwh jrrg
surgxfhuv surgxfwlrq surfhvv kdyh ehhq surgxfhg lq shulrg | e| wkh upv zkr ehjdq wkhlu
surgxfwlrq surfhvv lq shulrg |31 Ixuwkhupruh/ wkh vshflfdwlrq ri wkh wudqvdfwlrq frvw rq
ghod|hg sd|phqwv lv ryhu0vlpsoh/ dqg rqh zrxog olnh lw wr eh hqgrjhqhrxv1 Qhyhuwkhohvv/
wklqn ri wklv vshflfdwlrq dv d uhgxfhg irup ri d pruh uhdolvwlf vshflfdwlrq lq zklfk
sdudphwhu  zrxog eh/ iru lqvwdqfh/ dq djhqf| frvw rq vxssolhuv* edqn ordqv +vhh dsshqgl{
D,1
9wkdw zloo |lhog d|e|@￿ xqlwv ri qdo jrrgv lq shulrg w zlwk suredelolw| ￿/
u ? M dqg ￿ 5`3>4^>;m @ O>K ru qrwklqj rwkhuzlvh1 Wkh whup d| lv dq
h{rjhqrxv whfkqrorjlfdo sdudphwhu wkdw fdq eh wlph0ydu|lqj1 Lqflghqwdoo|/
qdo jrrg surgxfhuv pxvw eruurz e| iurp wkhlu edqnv ru +li frqfhlydeoh,
iurp wkhlu vxssolhuv wr lqyhvw1
Lq rughu wr pdnh wkh sduwlflsdwlrq frqvwudlqhg ri hyhu| up vdwlvhg/ L
zloo dvvxph wkdw d| A +4 . u|,+4 . ,> ;w1 Ilqdo jrrg surgxfhuv duh hq0
grzhg zlwk dq h{rjhqrxv dvvhw/ zklfk lv qrw oltxlg lq shulrg w  4 exw fdq
eh frvwohvvo| oltxlgdwhg lq shulrg w1 Wkh dvvhw0wr0surmhfw0vl}h udwlr/ ghqrwhg
e| F|/ lv vxssrvhg vx!flhqwo| vpdoo wkdw ixoo froodwhudol}dwlrq lv qrw srv0
vleoh= F| ? 4.u|1 Rqfh w|shv duh ghwhuplqhg/ edqnv dqg2ru< eruurzhuv
vlpxowdqhrxvo| sursrvh fuhglw frqwudfwv1
aL = 0 aL =1 aH = 0 aH =1



















choose the best bank









Iljxuh 5= Wkh h{whqvlyh irup ri wkh jdph
<Plfurhfrqrplvwv zrxog vd| wkdw wkh txhvwlrq ri zkr sursrvhv wkh frqwudfwv fuxfldoo|
pdwwhuv lq vxfk prghov1 Lqghhg/ li qdqfldo frqwudfwv duh rhuhg e| edqnv/ wkhq htxlole0
ulxp pd| qrw h{lvw> Exw zh nqrz wkdw/ li lw h{lvwv/ lw lpsohphqwv wkh vhsdudwlqj xqltxh
htxloleulxp +vhh Urwkvfklog ) Vwljolw} ^4<:9`,1 Dq|zd|/ wkh odwwhu dozd|v uhsuhvhqwv d Ul0
oh| ^4<:<`*v uhdfwlyh htxloleulxp1 Frqyhuvho|/ li frqwudfwv duh sursrvhg e| eruurzhuv/ wkhq
d vljqdolqj jdph dulvhv/ zklfk/ djdlq/ ohdgv wr wkh vhsdudwlqj xqltxh htxloleulxp/
surylghg wkdw Fkr ) Nuhsv ^4<;:`*v uhqhphqw lv dgrswhg1 Dv d uhvxow/ wkh htxloleulxp
lpsohphqwhg e| wkh ohdvw0frvw uhyhdolqj2vljqdolqj frqwudfw dsshduv wr eh wkh prvw phdq0
lqjixo/ dqg wkh txhvwlrq ri zkr sursrvhv wkh frqwudfwv wxuqv rxw wr eh ri olwwoh lqwhuhvw
i r uw k hp d f u r h f r q r p l v w 1 L qw k hu h v wr iw k hs d s h uLo h d y hr x ww k h v hl v v x h vd q gLi r f x v
h{foxvlyho| rq wkh ohdvw0djhqf|0frvw uhyhdolqj2vljqdolqj qdqfldo frqwudfwv1
:Wkh qdqfldo frqwudfwv frqvlvw lq wkh ohyho ri edqn fuhglw udwlrqlqj lq
shulrg w4 +vd| ￿|,/ wkh iudfwlrq ri wkh wrwdo dvvhw froodwhudol}hg +vd| ￿|,/
dqg wkh edqn lqwhuhvw udwh/ ghqrwhg e| uK
￿|=43 Iru vlpsolflw| L dvvxph wkdw d
eruurzhu fdq dsso| wr rqo| rqh edqn gxulqj wkh shulrg xqghu frqvlghudwlrq/
dqg L irfxv rqo| rq Qdvk htxloleuld1 Edqnv frpshwh h{ dqwh rq wkh whupv
ri wkhvh frqwudfwv/ dqg eruurzhuv/ zkr frpshwh rq wkh qdo jrrg pdunhw/
fkrrvh wkh ehvw qdqfldo frqwudfw iru wkhp1
514 Fuhglw Pdunhw Htxloleulxp Zlwkrxw Wudgh Fuhglwv
Wkh sduwldo htxloleulxp prgho lv d vlpsolhg yhuvlrq ri E)W/ zlwk frvwohvv
froodwhudo dqg zlwkrxw rssruwxqlw| frvw wr wkh lqyhvwruv ri xqghuwdnlqj wkh
ulvn| surmhfw1 Wkh rqo| glhuhqfh zklfk lv qrw ixqgdphqwdo frqfhuqv
wkh glvwulexwlrq ri qdo jrrg surgxfhuv* uhwxuqv144 Vlqfh edqnv duh wkh rqo|






d|  ￿+4 . uK
￿|,  +4  ￿,￿|F|
l
e| +4,
dqg wkh hqg0ri0shulrg w h{shfwhg surw iru wkh uhsuhvhqwdwlyh edqn/ zlwk d





￿|,.+ 4 ￿,￿|F|  +4 . u|,
l
e| +5,
Wkh uhsuhvhqwdwlyh edqn udlvhv ixqgv dw wkh ulvnohvv udwh ri lqwhuhvw/ dqg lv
dzduh ri wkh idfw wkdw orzdelolw| folhqwv duh lqfolqhg wr fkhdw e| whoolqj wkh|
duh kljkdelolw| rqhv1 Xqghu dv|pphwulf lqirupdwlrq/ wzr glvwlqfw lqfhqwlyh
frpsdwleoh frqwudfwv zloo eh wudghg +vhh frqvwudlqw +6d,e h o r z ,d q gw k h
frpshwlwlyh htxloleulxp fuhglw srolf| +W
￿|>W
￿|>uKW
￿|,/ m 5i O>Kj lv d vroxwlrq




|/ ￿| ' |/d q gk￿| ' k|/  ' ucM1
44Lq E)W*v qrwdwlrqv/ rqh zrxog kdyh q 'dqg K 'f 1 Wkh Phdq Suhvhuylqj Vsuhdg
+PSV, vshflfdwlrq lv mxvw dlphg dw pdnlqj wkh g|qdplf jhqhudo htxloleulxp prgho dv
idploldu dv srvvleoh1 Dv qrwhg lq E)W/ wklv pd| udlvh wkh iroorzlqj lvvxh= Li wkh ohyho ri
rxwsxw lv revhuydeoh h{ srvw/ wkh PSV vshflfdwlrq vkrxog shuplw vruwlqj zlwk frvwohvv
frqwlqjhqw frqwudfwv1 L frsh zlwk wklv lvvxh e| vlpso| dvvxplqj wkdw rqo| zkhwkhu wkh
surmhfwv vxffhhghg ru qrw lv revhuydeoh/ qrw uhwxuqv1
;wr45
;
A A A A A A A A A ?
A A A A A A A A A =
Pd{lpl}h uh 
s￿?@,







￿|, A h 
s￿?@,
￿| +￿|>￿|>u K
￿|, > ;l @ O>K
+6e, h K@?&
￿| @3> ;m @ O>K
+6f,+ ￿|>￿|, 5 ^3>4`2
+6,
Frqglwlrq +6e, lv lpsolhg e| wkh shuihfw frpshwlwlrq rq wkh fuhglw pdunhw/
l1h1 lqwhuhvw udwhv pxvw mxvw fryhu ordq frvwv1 Wklv phdqv wkdw orz0delolw|
eruurzhuv pxvw sd| kljkhu lqwhuhvw udwhv wkdq kljk0delolw| eruurzhuv dqg
pxvw/ wkhuhiruh/ eh ghwhuuhg iurp fkrrvlqj wkh frqwudfw ghvljqhg iru kljk0
delolw| w|shv1 Wkh htxloleulxp/ vwdwhg lq sursrvlwlrq 4/ lpsohphqwv wkh
ohdvw0frvw uhyhdolqj2vljqdolqj frqwudfw1
Sursrvlwlrq 4= Zkhq wudgh fuhglwv duh qrw dydlodeoh/ wkh vhsdudwlqj fuhglw
pdunhw htxloleulxp lv jlyhq e|
;
A A A A A A ?



















Surri = Vhh E)W*v sursrvlwlrq 61 
Ehfdxvh froodwhudo lv frvwohvv/ lw lv lqvx!flhqw wr ghwhu orz0delolw| eruurzhuv
iurp fkrrvlqj wkh kljk0delolw| frqwudfw1 Wkh edqn uhvsrqgv wr wklv lqfhqwlyh
frpsdwlelolw| sureohp e| uhgxflqj wkh suredelolw| ri h{whqglqj fuhglw wr d
kljk0delolw| eruurzhu/ wkhuhe| udqgrpl}lqj wkh fuhglw srolf| +wklv lv V)Z
udwlrqlqj,1 Wkh kljk0delolw| frqwudfw lv vwloo dffhswdeoh e| d kljk0delolw|
eruurzhu ehfdxvh lqwhuhvw udwh lv orz1 Wklv orzhu lqwhuhvw udwh lv ri ohvvhu
ydoxh wr d orz0delolw| eruurzhu ehfdxvh wkh suredelolw| ri dfwxdoo| sd|lqj lw
lv orzhu1 Wkxv/ orz0delolw| eruurzhuv duh frd{hg dzd| iurp wkh kljk0delolw|
frqwudfw1
Wkh suredelolw| ri ehlqj qdqfhg lq shulrg w  4 srvlwlyho| ghshqgv rq
wkh h{shfwhg ydoxh ri qh{w0shulrg dvvhwv +F|,d q gk l j k 0 d e l o l w | u p vd u h
pruh udwlrqhg e| edqnv wkdq orz0delolw| upv1 Wklv uhvxow pd| h{sodlq wkh
hpslulfdo frqfoxvlrqv ri Ndsodq ) ]lqjdohv ^4<<:`/ zkr irxqg wkdw qdq0
fldoo| frqvwudlqhg upv/ l1h1 upv idflqj d zhgjh ehwzhhq wkh lqwhuqdo dqg
45L wdnh wkh h{lvwhqfh dqg wkh xqltxhqhvv ri wkh vhsdudwlqj htxloleulxp iru vxuh1 Vhh wkh












<h{whuqdo frvwv ri ixqgv +w|shv O lq rxu prgho,/ h{klelw vljqlfdqwo| orzhu
vhqvlwlylwlhv wr froodwhudo wkdq upv wkdw dsshdu ohvv qdqfldoo| frqvwudlqhg1
Sursrvlwlrq 4 hvwdeolvkhv wkh uhodwlrq ehwzhhq wkh h{shfwhg djjuhjdwh
ohyho ri wkh hfrqrplf dfwlylw| dqg wkh qdqflqj frqglwlrqv dw wkh lqglylgxdo
up ohyho1 Pruhryhu/ fruroodu| 4 hvwdeolvkhv wkh uhodwlrq ehwzhhq qdqflqj
frqglwlrqv dw wkh lqglylgxdo up ohyho lq shulrg w4/ W
M|/ dqg wkh djjuhjdwh
ohyho ri rxwsxw ri qdo jrrgv lq shulrg w/g h q r w h ge |||1
Fruroodu| 4= Lq devhqfh ri wudgh fuhglwv/ wkh djjuhjdwh ohyho ri rxwsxw ri qdo
jrrgv lq shulrg w lv htxdo wr || @+ u .MW
M|,d|e|=
515 Fuhglw Pdunhw Htxloleulxp Zlwk Wudgh Fuhglwv
Lq suhvhqfh ri wudgh fuhglwv/ sursrvlwlrq 4 grhv qrw ghvfuleh wkh vhfrqg ehvw
htxloleulxp ehfdxvh hyhu| up zkrvh edqn ghqlhg fuhglw lv zloolqj wr jhw
ixqgv wkurxjk khu vxssolhuv1 Lq wklv sdudjudsk/ L dphqg wkh prgho suhvhqwhg
lq sdudjudsk 514 lq rughu wr dffrxqw iru wkh dydlodelolw| ri wudgh fuhglwv1
Lw lv qrz xvhixo wr glvwlqjxlvk wkh qrwlrq ri uhg0olqlqj iurp wkh qrwlrq ri
V)Z udwlrqlqj= uhg0olqlqj rffxuv zkhq wkhuh lv d sduwldo dqg glhuhqw edqn
qdqflqj ri eruurzhuv zkr h{klelw glhuhqw ihdwxuhv1 L vkrz lq dsshqgl{ E
wkdw frqwudfwv lqfoxglqj V)Z udwlrqlqj duh vxerswlpdo lq suhvhqfh ri wudgh
fuhglw1 Lqvwhdg/ W
￿| pxvw eh lqwhusuhwhg dv wkh iudfwlrq ri edqn ryhugudiwv
lq wkh wrwdo vkruw whup qdqflqj iru d w|sh m up udwkhu wkdq lqwhusuhwhg
dv wkh suredelolw| ri ehlqj ixqghg1 Lq rwkhu zrugv/ zkhq wudgh fuhglwv duh
dydlodeoh/ upv suhihu wr eh sduwldoo| qdqfhg e| edqnv zlwk suredelolw|
4/ udwkhu wkdq wrwdoo| exw udqgrpo| qdqfhg1 Wklv uhvxow/ zklfk vwurqjo|
ghsduwv iurp E)W ru Ehvwhu ^4<;8`/ lv yhu| lqwxlwlyh1 Zkhq upv duh uhg0
olqhg/ wkh dvvhwv0wr0edqn0ordq0 vl}h udwlr +l1h1 ￿|
k￿|, lv kljkhu wkdq zkhq wkh|
duh V)Z udwlrqhg +F|,/ vr wkdw qdqflqj frqglwlrqv duh uhodwlyho| ehwwhu146
L zloo ghqrwh e| ur
￿| wkh shulrg w4 lpsolflw lqwhuhvw udwh rq wudgh fuhglwv iru
wkh qdo jrrg surgxfhuv ri w|sh m +m @ O>K,/ zklfk lv htxdo wr wkh sulfh ri
wkh qdo jrrg zkhq sdlg rq fuhglw plqxv rqh +wkh sulfh ri wkh qdo jrrg,1
Wkh hqg0ri0shulrg w h{shfwhg surw ri wkh uhsuhvhqwdwlyh lqwhuphgldwh jrrg
surgxfhu/ h ￿?|eo







￿|,  +4 . u|,+4 . ,

e| +7,
Lq wkh lqwhuphgldwh jrrg pdunhw htxloleulxp/ wkh lqwhuphgldwh jrrg vxssol0
huv gr qrw pdnh vwulfwo| srvlwlyh h{shfwhg surwv/ vr wkdw wkh htxloleulxp
ghewru lqwhuhvw udwhv rq wudgh fuhglwv duh 4.urW
￿| @
E￿n￿￿E￿no|￿
Z￿ >;m @ O>K1
46Frpsduh wkh ghewru lqwhuhvw udwh lq sursrvlwlrq 5 zlwk wkh htxloleulxp ghewru lqwhuhvw
udwh lq dsshqgl{ E1
43Lw zloo eh dvvxphg wkdw wkhvh htxloleulxp lqwhuhvw udwhv duh frpprq nqrzo0
hgjh/ exw dovr wkdw edqnv gr qrw nqrz zkhwkhu d jlyhq qdo jrrg surgxfhu
lv qdqfhg dw urW
u| ru dw urW
M| e| khu vxssolhu147
Jlyhq wkh djhqf| frvwv gxh wr wkh srvwsrqhphqw ri sd|phqwv/ lw lv fohdu
wkdw wkhvh ghewru lqwhuhvw udwhv duh kljkhu wkdq wkrvh jlyhq lq sursrvlwlrq
41 Wkdw lv zk| eruurzhuv zrxog suhihu wr eh wrwdoo| qdqfhg e| wkhlu edqn1
Krzhyhu/ wkh dv|pphwu| ri lqirupdwlrq pd| ohdg edqnv wr uhg0olqh fuhglw
+zlwk iudfwlrq 4  ￿|,v rw k d ww | s hm qdo jrrg surgxfhuv duh irufhg wr
ghpdqg srvwsrqhphqw ri sd|phqwv wr wkhlu vxssolhuv dv frpsohphqwdu|
qdqflqj1 Khqfh/ w|sh m qdo jrrg surgxfhuv* hqg0ri0shulrg w h{shfwhg
s u r  wl vh t x d ow r
h 
s￿?@,








+4  ￿|,+4 . ,+4 . u|,e|
+8,
Wkh hqg0ri0shulrg w h{shfwhg surw iru wkh uhsuhvhqwdwlyh edqn/ zlwk d w|sh








 +4 . u|,

e| +9,
dqg wkh htxloleulxp fuhglw srolf| +W
￿|>W
￿|>u KW
￿|,/ m 5i O>Kj lv vwdwhglqsursr0
vlwlrq 51
Sursrvlwlrq 5= Lq suhvhqfh ri wudgh fuhglwv/ wkh vhsdudwlqj fuhglw pdunhw
htxloleulxp lv jlyhq e|
;
A A A A A A ?



















47Vxssrvh wkdw edqnv frxog revhuyh wkh lqwhuhvw udwh rq wudgh sd|deohv1 Wkhq/ wkh
lqirupdwlrqdo vwuxfwxuh zrxog eh v|pphwulf1 Rqh fdq dovr mxvwli| wklv dvvxpswlrq e|
wkh idfw wkdw vrph ex|huv pd| srwhqwldoo| pdnh vwulfwo| srvlwlyh h{shfwhg surwv/ wkdw
hqwdlov wkhuh lv vfrsh iru srwhqwldo frooxvlrq ehwzhhq qdo jrrg dqg lqwhuphgldwh jrrg
surgxfhuv djdlqvw wkh uhsuhvhqwdwlyh edqn1 Iru h{dpsoh/ lqwhuphgldwh jrrg vxssolhuv frxog
eh whpswhg wr h{whqg olwwoh wudgh fuhglw dw udwh
￿now
ZK wr wkhlu folhqwv ri w|sh u/ lq rughu wr
pdnh wkh uhsuhvhqwdwlyh edqn +@, eholhyh wkhvh folhqwv duh ri w|sh M dqg +K, surylgh wkhp




ZO 1 Wkhq wkh ydoxh h{wudfwhg iurp wkh
e d q nf r x o ge hv k d u h ge h w z h h q q d oj r r gd q gl q w h u p h g l d w hj r r gs u r g x f h u vd q gw k x v
frpshqvdwh wkh vhoohuv iru ulvn wdnlqj1
44Surri = Vroyh surjudp +6, iru wkh ohdvw0frvw uhyhdolqj2vljqdolqj frqwudfw148
Wkh htxloleulxp frqwudfw fruuhvsrqgv wr wkh phqx +Vu>V M, gudzq lq jxuh
6 1W k hv l q j o hf u r v v l q js u r s h u w |r iw | s h vO dqg K*v lvrsurw fxuyhv hqvxuhv
wkdw wkh uhyhdolqj frqwudfw dozd|v h{lvwv1 
types L’s isoprofit curve
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Types H’s credit market participation constraint
types H’s isoprofit curve
better financing
conditions for types L
better financing
conditions for types H
Iljxuh 6= Wkh htxloleulxp frqwudfw
Wklv qhz uhyhdolqj2vljqdolqj ghylfh lv ri wkh vdph yhlq dv wkh rqh ghvfulehg
lq sursrvlwlrq 41 Lq wkh vhsdudwlqj htxloleulxp/ kljk0delolw| eruurzhuv duh
uhdg| wr jhw frvwo| wudgh fuhglwv vlpso| ehfdxvh lw doorzv wkhp wr glvwlqjxlvk
wkhpvhoyhv iurp orz0delolw| eruurzhuv dqg uhfhlyh d orzhu edqn lqwhuhvw udwh1
Dw wkh htxloleulxp/ edg qdo jrrg surgxfhuv rewdlq wkh vdph h{shfwhg suri0
lwv +dqg hyhq vljq wkh vdph frqwudfw, dv xqghu v|pphwulf lqirupdwlrq/ zkloh
wkh jrrg rqhv orrvh h{shfwhg surwv gxh wr dv|pphwulf lqirupdwlrq149
Fruroodu| 5= Zkhq wudgh fuhglwv duh dydlodeoh/ wkh djjuhjdwh ohyho ri rxwsxw
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49L ohdyh lw wr wkh uhdghu wr vkrz wkdw vxssolhuv duh qhlwkhu lqwhuhvwhg lq udwlrqlqj wkhlu
wudgh fuhglw rhu qru froodwhudol}lqj wkhlu wudgh sd|deohv1 Wklv lv frqvlvwhqw zlwk wkh
zlghvsuhdg fodlp ri frusrudwh pdqdjhuv wkdw li wkh| kdg qrw h{whqghg wudgh fuhglwv wkh|
zrxog qrw kdyh ehhq deoh wr vhoo1
45Ehfdxvh L dvvxphg wkdw d| A +4 . u|,+4 . , dqg wkhuh lv qr dowhuqdwlyh
lqyhvwphqw/ hyhu| up lv dozd|v lqwhuhvwhg lq xqghuwdnlqj khu surmhfw/ hyhq
li vkh pxvw udlvh h{shqvlyh frpsohphqwdu| ixqgv iurp khu vxssolhuv1 Khqfh/
wkh dydlodelolw| ri wudgh fuhglwv pd| dyrlg d zlgh udqjh ri upv iurp zlwk0
gudzlqj iurp wkh pdunhw +frpsduh fruroodulhv 4 dqg 5,/ dqg wkh ohyho ri wkh
dfwlylw| lv kljkhu zlwk wudgh fuhglwv wkdq zlwkrxw1 Dv wudgh fuhglwv dqg edqn
fuhglwv ehfrph kljko| vxevwlwxwdeoh +l1h1 dv  whqgv wr 3,/ djhqf| frvwv gxh
wr wkh dv|pphwu| ri lqirupdwlrq ydqlvk dqg wkh lpsdfw ri fuhglw uhg0olqlqj
rq wkh ohyho ri wkh hfrqrplf dfwlylw| glplqlvkhv1 Wklv uhvxow pd| khos wr
douhdg| shufhlyh zk| wkh suhvhqfh ri wudgh fuhglwv pd| vprrwk djjuhjdwh
hfrqrplf  xfwxdwlrqv1 Lq wkh qh{w vhfwlrq/ L forvh wkh prgho lq rughu wr
hpehg wklv phfkdqlvp zlwklq d frpsxwdeoh g|qdplf jhqhudo htxloleulxp
iudphzrun1
6 Wkh Ilqdqfldo Dffhohudwru Phfkdqlvp
Lq wklv vhfwlrq L ghyhors d frpsxwdeoh g|qdplf jhqhudo htxloleulxp prgho
ghulyhg iurp wkh sduwldo htxloleulxp prgho ghvfulehg deryh1 Iru wudfwdelolw|
L dvvxph wkdw wkhuh lv hqrxjk dqrq|plw| lq qdqfldo pdunhwv wkdw rqo|
rqh0shulrg frqwudfwv ehwzhhq eruurzhuv dqg ohqghuv duh ihdvleoh14: Wkhq/ L
dqdo|}h wkh g|qdplfv ri wkh hfrqrp|1
614 Wkh Jhqhudo Htxloleulxp Iudphzrun
Wkh uhyhdolqj2vljqdolqj jdph lv uhshdwhg lqqlwho|1 Wkh vhtxhqfh ri hyhqwv
ryhu shulrgv w dqg w.4lv ghvfulehg lq wkh uvw sdudjudsk1 Wkh ghfhqwudol}hg
htxloleulxp lv vroyhg dqg wkh jhqhudo htxloleulxp frqglwlrqv duh ghulyhg lq
wkh vhfrqg sdudjudsk1
61414 Wkh vhtxhqfh ri ghflvlrqv lq wlph shulrg w
Wkh ghflvlrqv wdnhq lq shulrg w frqfhuqv wkh surgxfwlrq ri shulrg w.41W k h
wlplqj lv txlwh vwdqgdug/ vdyh d surgxfwlrq ohdg wlph h{lvwv= Lqsxwv hqjdjhg
lq shulrg w surgxfh +zlwk suredelolw| u ru M, d|n￿e|n￿ xqlwv ri qdo jrrgv







lv wkh pd{lpdo txdqwlw| ri lqwhuphgldwh jrrgv wkh qdo jrrg surgxfhuv
zkrvh surmhfw kdv ehjxq lq shulrg w duh deoh wr surfhvv lq shulrg w .4 1
Lq shulrg w/ wzr jurxsv ri qdo jrrg surgxfhuv frh{lvw zlwk xqlw vl}h= wkh
qdo jrrg surgxfhuv zkr hqwhuhg wkhlu surgxfwlrq surfhvv lq w4/d q gw k r v h
4:D vlplodu dvvxpswlrq lv pdgh lq Fduovwurp ) Ixhuvw ^4<<;`1
46zkr duh mxvw hqwhulqj lw1 Wkh iruphu duh khwhurjhqrxv zlwk uhvshfw wr wkhlu
delolw| wr fduu| rxw wkhlu surmhfw vxffhvvixoo| +vrph duh ri w|sh K/d q gv r p h
rwkhuv ri w|sh O,/ zkloh wkh odwwhu duh qrw khwhurjhqrxv |hw +vhh wkh wlph
olqh lq jxuh 7,1
41 Dw wkh ehjlqqlqj ri shulrg w/ krxvhkrogv/ zkr rzq wkh upv/ fkrrvh
krz pxfk wr lqyhvw lq qhz fdslwdo jrrgv/ vd| l|1 Wklv ghflvlrq gh0
whuplqhv wkh ohyho ri fdslwdo vwrfn wkh| zloo htxdoo| vkduh dprqj wkh
hqwuhsuhqhxuv dw wkh hqg ri shulrg w=
n|n￿ @+ 4 ,n| . l| +:,
zkhuh  lv wkh udwh ri ghsuhfldwlrq ri fdslwdo1 Wklv fdslwdo vwrfn lv pdgh
ri qhzo| dffxpxodwhg fdslwdo jrrgv dqg xvhg fdslwdo jrrgv/ sxufkdvhg
rq wkh vhfrqgkdqg pdunhw dw sulfh t|1Lz l o o v k r z o d w h uw k d w w k hr o g
fdslwdo jrrgv duh ohvv surwdeoh wkdq wkh qhz rqhv +t| ? 4,r z l q jw r
wkh fuhglw pdunhw lpshuihfwlrqv1 Wkh lqyhvwphqw ghflvlrq wdnhq dw wkh
ehjlqqlqj ri shulrg w lv dvvxphg luuhyrfdeoh/ fdswxulqj wkxv wkh lghd
wkdw sk|vlfdo dvvhwv duh qrw dv oltxlg dv qdqfldo dvvhwv +olnh ghsrvlwv,1
51 Rqfh lqyhvwphqw lv fkrvhq/ d pdfurhfrqrplf vkrfn rffxuv rq wkh whfk0
qrorjlfdo sdudphwhu d|1 Wklv vkrfn dowhuv wkh surgxfwlylw| ri wkh
surmhfwv ehjdq lq shulrg w  4 +||,/ exw lw grhv qrw fkdqjh wkh vl}h
ri wkhvh surmhfwv +e|,1 Dprqj wkh hqwuhsuhqhxuv zkrvh surmhfw ehjdq
lq shulrg w  4/ vrph idlo dqg fdqqrw sd| edfn wkhlu ordq/ zkloh wkh
rwkhuv vxffhhg dqg pdnh vwulfwo| srvlwlyh surwv1 Wkh odwwhu uhlpexuvh
wkhlu edqn/ sd| wkh zdjhv/ wkh glylghqgv dqg jlyh wkh xvhg pdfklqhv
++4  ,n|, edfn wr krxvhkrogv1 Wkhq/ wkh edqnv sd| edfn ghsrvlwv
soxv wkh lqwhuhvw udwhv wr krxvhkrogv1
61 Jlyhq wkh whfkqrorjlfdo vkrfn/ krxvhkrogv vxsso| oderu +o|n￿,w rw k h
hqwuhsuhqhxuv zkr duh hqwhulqj wkhlu surgxfwlrq surfhvv/ frqvxph f|
qdo jrrgv/ pdnh qhz ghsrvlwv +g|n￿, dqg lqyhvw lq qhz fdslwdo jrrgv
dffruglqj wr zkdw wkh| suhylrxvo| ghflghg dw wkh ehjlqqlqj ri wkh
shulrg1 Hyhu| hqwuhsuhqhxu lv hqgrzhg zlwk wkh vdph txdqwlw| ri
fdslwdo jrrgv1
71 Jlyhq wkh whfkqrorjlfdo vkrfn dqg wkh hqgrzphqw ri fdslwdo jrrgv/
hqwuhsuhqhxuv kluh oderu/ wkdw ghwhuplqhv wkh pd{lpdo txdqwlw| ri lq0
whuphgldwh jrrgv wkh| zloo eh deoh wr kdqgoh lq shulrg w.4+e|n￿,1 Dv
d uhvxow/ wkh| kdyh wr eruurz e|n￿ iurp edqnv dqg +li srvvleoh, iurp
vxssolhuv1
81 Dq lglrv|qfudwlf vkrfn rffxuv/ zklfk pdnhv hqwuhsuhqhxuv ri w|sh O ru
K1 Wkhq/ wkh fuhglw pdunhw rshqv dqg glhuhqw qdqfldo frqwudfwv duh
47period t period t+1
Outcomes of the projects














agregate output from entrepreneurs



















a t q t
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Decisions taken in period t




Iljxuh 7= Wkh vhtxhqfh ri ghflvlrqv lq wlph shulrg w
vljqhg +vhh sursrvlwlrqv 4 dqg 5,1 Dw wkh djjuhjdwh ohyho/ qdo jrrg
surgxfhuv eruurz wkh txdqwlw| +u . MM|n￿,e|n￿ ri qdo jrrgv
iurp edqnv1 Lq wkh hfrqrp| zlwk wudgh fuhglwv/ wkh| ixuwkhu eruurz
wkh txdqwlw| M+4  M|n￿,e|n￿ r i q d oj r r g vi u r pw k h l uv x s s o l h u v
vlqfh hyhu| hqwuhsuhqhxu lqyhvwv1 Lq wklv fdvh/ vxssolhuv eruurz wkh
dprxqw M+4  M|n￿,+4 . ,e|n￿ iurp edqnv lq rughu wr frsh zlwk
wkh srvwsrqhphqw ri sd|phqwv dqg wkh pdqdjhphqw0lqgxfhg0frvwv1
91 Wkh qdo jrrg dqg lqwhuphgldwh jrrg pdunhwv/ wkh oderu pdunhw dqg
wkh ordqdeoh ixqg pdunhw forvh dqg shulrg w hqgv xs1
Dv vhhq lq vhfwlrq 5/ hqwuhsuhqhxuv pd| eh lqwhuhvwhg lq sohgjlqj wkhlu loolt0
xlg dvvhwv dv froodwhudo1 Lw lv dvvxphg wkdw wkh froodwhudol}deoh dvvhwv fruuh0
vsrqg wr wkh prvw uhfhqw fdslwdo jrrgv/ l1h1 wkh odvw lqyhvwphqw l|1 Khqfh/





Wklv dvvxpswlrq fdswxuhv wkh lghd wkdw ohqghuv jhqhudoo| ydoxh xvhg pd0
fklqhv dw d orzhu sulfh wkdq eruurzhuv gr/ vlpso| ehfdxvh wkh| duh olnho| wr
lqfxu ydoxdwlrq frvwv ru wudqvdfwlrq frvwv zkhq oltxlgdwlqj1 D vlpsoli|lqj
dvvxpswlrq lv pdgh khuh= wkhuh lv qr oltxlgdwlrq frvwv rq odvw lqyhvwphqw
dqg lqqlwh oltxlgdwlrq frvwv rq roghu fdslwdo jrrgv1 Dv d uhvxow/ eruurzhuv
sohgjh rqo| wkhlu qhz fdslwdo jrrgv dv froodwhudo +vhh jxuh 8,14;
4;Lq fdvh ri idloxuh/ hqwuhsuhqhxuv nhhs ^|n￿E 3 B
2&| e| wkhp1 Qrwh wkdw L frxog kdyh
48older most recent
Value of the collateral




cost liquidative value of
physical assets
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Iljxuh 8= Wkh oltxlgdwlyh ydoxh ri dvvhwv
61415 Jhqhudo Htxloleulxp









| ioq+f￿,.+4  o￿,j
zkhuh H|  H+= m d|>n |n￿, ghqrwhv wkh h{shfwdwlrq rshudwru frqglwlrqdo rq
wkh uhdol}dwlrq ri wkh pdfurhfrqrplf vkrfn dqg wkh ohyho ri fdslwdo vwrfn
ghflghg dw wkh ehjlqqlqj ri shulrg w dqg  5 +3>4, lv wkh shuvrqdo glvfrxqw
idfwru/ xqghu khu lqwhuwhpsrudo exgjhw frqvwudlqw=





￿|  h 
s￿?@,
￿| dqg xqghu htxdwlrq +:,1 Jhqhudo htxloleuld lq wkh
hfrqrp| zlwkrxw wudgh sd|deohv dqg lq wkh hfrqrp| zlwk wudgh sd|deohv
duh pdlqo| ghvfulehg e| wkh iroorzlqj htxdwlrqv1
wdnhq pruh wkdq rqh odj rq sdvw lqyhvwphqw1 Jlyhq wkh vwdqgdug fdoleudwlrq ri g|qdplf
jhqhudo htxloleulxp prghov/ wkhvh dvvxpswlrqv zloo hqvxuh wkdw ixoo froodwhudol}dwlrq lv qrw
srvvleoh1 Fdslwdo jrrgv duh qr orqjhu krprjhqhrxv wr wkh h{whqw wkdw rog fdslwdo jrrgv
fdqqrw eh froodwhudol}hg zkloh qhz fdslwdo jrrgv fdq1 Dv d uhvxow/ wkh sulfh ri rog fdslwdo
jrrgv zloo eh orzhu wkdq wkh sulfh ri wkh qhz fdslwdo jrrgv +zklfk lv htxdo wr ,/ xqohvv
rqh dvvxphv wkdw sulydwh djhqwv wdnh wkh htxloleulxp lqwhuhvw dv jlyhq +vhh ehorz,1
49+l, f| @ H|+4 . u|n￿,@f|n￿
+ll, n|n￿ @+ 4 ,n| . l|





+ly, || @ f| . l| . H|+g|n￿,
Wkh prgho lq devhqfh ri wudgh fuhglwv
+y, H|32

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Wkh prgho lq suhvhqfh ri wudgh fuhglwv
+y, H|32
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Wkh uhsuhvhqwdwlyh krxvhkrog dffxpxodwhv wzr dvvhwv= fdslwdo jrrgv +sk|v0
lfdo2qrq oltxlg dvvhwv, dqg ghsrvlwv +qdqfldo2oltxlg dvvhwv,1 Wkh wrwdo
4:dprxqw ri dvvhwv lv jlyhq e| Hxohu*v htxdwlrq +l,1 Wkh rswlpdo vwuxfwxuh
ri wkh uhsuhvhqwdwlyh krxvhkrog*v sruwirolr lv jlyhq e| htxdwlrq +y,/z k l f k
phdqv wkdw wkh uhsuhvhqwdwlyh krxvhkrog sxufkdvhv fdslwdo jrrgv xqwlo wkh
pdujlqdo udwh ri surwdelolw| ri wkh odwwhu htxdov wkh udwh ri surwdelolw| ri
ghsrvlwv +u|,1 Lq wkh htxloleulxp/ wkh uhsuhvhqwdwlyh krxvhkrog lv lqglhuhqw
ehwzhhq frqvxph rqh pruh qdo jrrg dqg pdnh rqh qhz ghsrvlw1 Khqfh/
wkh dprxqw ri ghsrvlwv lv ghwhuplqhg uhvlgxdoo| wkurxjk wkh ordqdeoh ixqgv
pdunhw htxloleulxp +ylll,1 Htxdwlrq +lll, ghwhuplqhv upv* rswlpdo ghpdqg
iru oderu1 Wkh qdqflqj frqglwlrqv ri wkh hfrqrp| duh ghvfulehg e| htxdwlrq
+yll, dqg ghshqg rq wkh odvw lqyhvwphqw1 Htxdwlrq +l{, ghqhv wkh djjuhjdwh
ohyho ri rxwsxw dqg htxdwlrq +{, fruuhvsrqgv wr wkh sulfh ri fdslwdo rq wkh
vhfrqgkdqg pdunhw1 Wklv sulfh lv vwulfwo| lqihulru wr 4 ehfdxvh rog fdslwdo
jrrgv fdqqrw eh sohgjh dv froodwhudo/ xqolnho| wr qhz rqhv1 Lq sduwlfxodu/ iru
wkh vdph sulfh/ krxvhkrogv dozd|v suhihu wr dffxpxodwh qhz fdslwdo jrrgv
udwkhu wkdq rogv1 Lw wxuqv rxw wkdw wkh vhfrqgkdqg pdunhw ri fdslwdo jrrgv
fohduv li dqg rqo| li rog fdslwdo jrrgv duh sulfhg ehqhdwk uhfhqw fdslwdo jrrgv
+zkrvh sulfh lv htxdo wr 4,= t| ? 41 Pruhryhu/ lw lv zruwk wr qrwlfh wkdw t|
ghshqgv qhjdwlyho| rq wkh ghjuhh ri lpshuihfwlrq rq wkh fuhglw pdunhw1 D
ulvh lq wkh ghjuhh ri fuhglw pdunhw lpshuihfwlrq +h1j1 lq sdudphwhu ,w h q g v
wr lqfuhdvh wkh ghpdqg iru qhz fdslwdo jrrgv uhodwlyho| wr wkh ghpdqg iru
xvhg fdslwdo jrrgv1
 Lq wkh prgho zlwkrxw wudgh fuhglwv/ wkh qdqfldo uroh ri lqyhvwphqwv/
pdlqo| ghvfulehg e| htxdwlrqv +y,0+yll,/ lv wkh fruh ri d qdqfldo df0
fhohudwru phfkdqlvp lq wkh prgho1 D ulvh lq lqyhvwphqw lq shulrg w
vwlpxodwhv edqn fuhglw vxsso| lq w +W
M|n￿ jrhv xs, dqg wkhuhe| udlvhv
wkh pdujlqdo surgxfwlylwlhv ri erwk oderu dqg fdslwdo1
 Lq wkh prgho zlwk wudgh fuhglwv/ wkh qdqfldo uroh ri lqyhvwphqw lv
pxfk zhdnhu wr wkh h{whqg wkdw d ulvh lq lqyhvwphqw lq shulrg w mxvw
doorzv hqwuhsuhqhxuv wr vxevwlwxwh fkhds edqn ordqv wr h{shqvlyh wudgh
fuhglwv +frpsduh htxdwlrqv +y,d q g+ yl,d q g+ l{,l qe r w kp r g h o v , 1
61416 Prgho G|qdplfv
Lq wklv sdudjudsk/ L dqdo|}h wkh hhfwv ri dq xqdqwlflsdwhg dxwruhjuhvvlyh
djjuhjdwh whfkqrorjlfdo vkrfn rq d|/ wkdw udlvhv wkh pdujlqdo surgxfwlylwlhv
ri erwk idfwruv dqg lqwhuphgldwh jrrgv dv zhoo dv wkh h{shfwhg uhwxuqv rq
wkh surmhfwv ehjlqqlqj lq shulrg w14< Wkh sdudphwhuv ri wkh prgho duh jlyhq
lq wkh wdeoh ehorz1
4<Wkh whfkqrorjlfdo sdudphwhu lqfuhdvhv e| I deryh lwv vwhdg| vwdwh ydoxh1 Lwv orjd0
ulwkp iroorzv d -E surfhvv/ zkrvh sdudphwhu lv vhw htxdo wr fbD1
4;Sdudphwhuv53
  d    M u M 
3=358 3=<; 7 5 4 3=68 3=<8 3=83 =<8 3=48
Lq wkh hfrqrp|/ <8( ri qdo jrrg surgxfhuv duh ri w|sh K dqg kdyh
d suredelolw| htxdo wr 3=<8 wr dfklhyh wkhlu surgxfwlrq surfhvv +djdlqvw 3=8
iru w|shv O,1 L ixuwkhu dvvxph wkdw wkh pdqdjhphqw frvwv lqgxfhg e| wkh
srvwsrqhphqw ri sd|phqwv duh htxdo wr 48( ri wkh dprxqw ri wudgh fuhglwv1
Wkhvh sdudphwhuv hqwdlo wkh iroorzlqj ydoxhv iru wkh vwhdg| vwdwh=
Wkh vwhdg| vwdwh
Lqirupdwlrq u|fl  WW
M W
M Ft
v|pphwulf 3=35 4=49 3=7: 3=44 4
dv|pphwulf L
+zlwkrxw wudgh fuhglwv, 3=35 3=:8 3=5< 3=3;  3=9< 3=45 3=;5
dv|pphwulf LL
+zlwk wudgh fuhglwv, 3=35 4=47 3=74 3=43 3=69  3=49 3=<3
Wkh lqirupdwlrq lv v|pphwulf zkhq hlwkhu u @ M ru  @3 1L q w k h
vwhdg| vwdwh ri wkh hfrqrp| zlwkrxw wudgh fuhglwv/ rqo| 9<( ri w|sh K hq0
wuhsuhqhxuv jhw ixqgv dqg xqghuwdnh wkhlu surmhfw1 Wklv lpsolhv wkdw 5<(
ri wkh idfwruv ri surgxfwlrq duh qrw xvhg dw wkh djjuhjdwh ohyho154 Lq wkh
vwhdg| vwdwh ri wkh hfrqrp| zlwk wudgh fuhglwv/ w|sh K hqwuhsuhqhxuv fkrrvh
dp l { h g q d q f l q jz l w k69( ri edqn ordqv dqg 97( ri wudgh fuhglwv1 Wkh lp0
solhg djjuhjdwh ghdgzhljkw orvv uhsuhvhqwv 7=9( ri rxwsxw155 Dv d uhvxow/ wkh
surgxfwlylw| orvv gxh wr wkh lqirupdwlrqdo dv|pphwu| rq wkh fuhglw pdunhw
lv pxfk orzhu lq suhvhqfh ri wudgh fuhglwv wkdq lq devhqfh ri wudgh fuhglwv1
Wkh uhvsrqvhv ri wkh olqhdul}hg hfrqrp| wr dq xqdqwlflsdwhg dxwruhjuhv0
vlyh whfkqrorjlfdo vkrfn rq d| duh gudzq lq Iljxuh I1
 Zkhq wkh lqirupdwlrq lv v|pphwulf +VL,/ wkh uhvsrqvh ri wkh hfrqrp|
lv yhu| forvhg wr wkh uhvsrqvh ri wkh Nlqj/ Sorvvhu ) Uhehor ^4<;;`*v
fdqrqlfdo hfrqrp|1 Wkh rqo| glhuhqfh/ zklfk dsshduv lq shulrg w/
lv gxh wr wkh surgxfwlrq ohdg wlph= idfwruv dqg rxwsxw dgmxvw iurp
shulrg w.4dqg wkh 4( ulvh lq rxwsxw lq shulrg w lv sxuho| h{rjhqrxv1
53Rqh fdq yhuli| wkdw q@ : E n w dqg q 	 / vr wkdw frqvwudlqwv rq hqgrjhqrxv
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4<graphe
Iljxuh 9=
53 Zkhq wkh lqirupdwlrq lv dv|pphwulf +DL, dqg wudgh fuhglwv duh qrw
dydlodeoh/ wkh uhvsrqvh ri wkh hfrqrp| vkduso| glhuv iurp wkh VL
prgho1 Wr ehqhw iurp wkh ulvh lq idfwru surgxfwlylw| dv pxfk dv
srvvleoh/ wkh uhsuhvhqwdwlyh krxvhkrog lv zloolqj wr sxufkdvh qhz fds0
lwdo jrrgv lq shulrg w.41 Wkh ulvh lq shulrg w.4lqyhvwphqw lv pxfk
odujhu wkdq lq wkh VL hfrqrp| ehfdxvh qhz fdslwdo jrrgv dovr hqdeoh
upv wr udlvh wkhlu suredelolw| wr jhw ixqgv lq shulrg w.4+fi1 srlqwv D
dqg E,1 Fruroodulo|/ wklv zrxog uhgxfh wkh xqghu0xwlol}dwlrq ri idfwruv
lq shulrg w .5 1 W k h q /w k hg h p d q gi r u q d oj r r g vj r h vx sl qs h u l r g
w .4 /d vz h o od vw k hg h p d q gi r ul q w h u p h g l d w hj r r g vl qs h u l r gw1L q
shulrg w/ qdo jrrg surgxfhuv eruurz iurp edqnv lq rughu wr sxufkdvh
pruh lqwhuphgldwh jrrgv1 Wkh h{fhvv ghpdqg rq wkh ordqdeoh ixqgv
pdunhw sxvkhv wkh ulvnohvv lqwhuhvw udwh xs +srlqw F,/ wkxv lqflwdwlqj
wkh uhsuhvhqwdwlyh krxvhkrog wr uhgxfh klv shulrg w frqvxpswlrq +srlqw
G,1
Dv shulrg w.5djjuhjdwh rxwsxw lv frqfhuqhg/ wzr rssrvlwh hhfwv duh
dw vwdnh1 Rqwkh rqh kdqg/ wkh ulvh lqshulrgw.4 lqyhvwphqw glplqlvkhv
wkh lqwhqvlw| ri fuhglw udwlrqlqj lq shulrg w .41 Khqfh/ pruh surmhfwv
duh ixqghg lq shulrg w .4dqg pruh upv surgxfh lq shulrg w .5
+W
M|n2 jrhv xs/ srlqw H,1 Rq wkh rwkhu kdqg/ wkh dxwruhjuhvvlylw| ri
wkh whfkqrorjlfdo vkrfn orzhuv wkh surgxfwlylw| ri oderu dqg whqgv wr
uhgxfh wkh shu fdslwd rxwsxw1 Dw wkh djjuhjdwh ohyho/ wkh iruphu hhfw
rxwzhljkv wkh odwwhu= rxwsxw jrhv rq udlvlqj iurp shulrg w.4 wr shulrg
w .5+srlqw I, ghvslwh wkh ghfuhdvh lq oderu +srlqw J,1 Dv d uhvxow/
wkh hfrqrp| h{klelwv d kxps0vkdshg uhvsrqvh iru rxwsxw/ zklfk lv
forvho| olqnhg wr wkh qdqfldo uroh ri lqyhvwphqw1 Wklv lv d yhuvlrq ri
wkh qdqfldo dffhohudwru phfkdqlvp ghvfulehg e| wkh sursrqhqwv ri
wkh odujh fuhglw fkdqqho +h=j= Ehuqdqnh ) Jhuwohu ^4<;<`,1
 Zkhq wkh lqirupdwlrq lv qrw v|pphwulf exw wudgh fuhglwv duh dydlodeoh/
wkh uhvsrqvh ri wkh hfrqrp| jhwv edfn forvhu wr wkh shuihfw lqirupdwlrq
hfrqrp|1 Krxvhkrogv vwloo udlvh wkhlu shulrg w .4lqyhvwphqw lq rughu
wr lpsuryh upv* qdqflqj frqglwlrqv lq shulrg w .4e| vxevwlwxwlqj
+fkhds, edqn ordqv wr +h{shqvlyh, wudgh fuhglwv lq shulrg w.4+WW
M|n2
jrhv xs,1 Dv d uhvxow/ wkh qdqflqj frqglwlrqv kdyh olwwoh hhfw rq wkh
uhdo dfwlylw| ehfdxvh wkh lqh!flhqflhv gxh wr fuhglw pdunhw lpshuihf0
wlrqv duh qrw yhu| vwurqj1 Wkh qdqfldo dffhohudwru phfkdqlvp lv vwloo
shufhswleoh/ exw lw lv pxfk orzhu wkdq lq wkh hfrqrp| zlwkrxw wudgh
fuhglwv1
547F r q f o x v l r q
Lq wklv sdshu/ L dujxh wkdw fuhglw udwlrqlqj lv uhvsrqvleoh iru wkh zlghvsuhdg
xvh ri wudgh fuhglwv lq wkh hfrqrp| ghvslwh wkh idfw wkdw lw lv dq h{shqvlyh
phdqv ri vkruw0whup qdqflqj1 D wkhruhwlfdo jds kdv ehhq eulgjhg ehwzhhq
wkh zhoo grfxphqwhg olwhudwxuh rq rswlpdo qdqfldo frqwudfwlqj dqg wkh
uhfhqw olwhudwxuh rq wkh qdqfldo dffhohudwru1
L kdyh dovr ghyhorshg d frpsxwdeoh jhqhudo htxloleulxp dqdo|vlv ri wkh
lqwhudfwlrqv ehwzhhq wkh qdqfldo dqg wkh uhdo vhfwruv/ zklfk lv frqvlvwhqw
zlwk zkdw kdv ehhq revhuyhg lq XV vlqfh wkh odwh hljkwlhv1 Rxu pdlq uhvxow lv
wkdw/ e| vxevwlwxwlqj iru edqn ordqv/ wudgh sd|deohv whqg wr dfw dv d exhu
zlwklq wkh exvlqhvv f|foh dqg wr olplw wkh exvlqhvv f|foh  xfwxdwlrqv gxh
wr fuhglw pdunhw lpshuihfwlrqv1 Frqvhtxhqwo|/ wkh lpsruwdqfh ri wkh qdq0
fldo dffhohudwru phfkdqlvp lv olnho| wr ghshqg rq wkh ghjuhh ri vxevwlwxwlrq
ehwzhhq edqn fuhglwv dqg wudgh fuhglwv1
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Dsshqgl{ D
Wkh prgho zlwk  hqgrjhqrxv
Wkh dlp ri wklv dsshqgl{ lv wr vkrz krz wkh wudqvdfwlrq frvw rq wkh srvw0
srqhphqw ri sd|phqwv pd| eh hqgrjhqhl}hg zlwkrxw dowhulqj wkh uhvxowv1
Lqflghqwdoo|/ L h{klelw d idloxuh sursdjdwlrq phfkdqlvp/ dqg L vkrz krz
lqwhuphgldwh jrrg vxssolhuv dqg sxufkdvhuv* qdqfldo vwuxfwxuhv pd| ryhu0
ods1 Lq wklv dsshqgl{/ L zloo irfxv rq shulrgv w dqg w .4 1
Wkh edvlf lghd ehklqg wklv lv wkdw dffrxqw uhfhlydeohv rzqhg e| lqwhuphgldwh
jrrg vxssolhuv duh olnho| wr eh lpshuihfwo| glyhuvlhg lq sudfwlfh/ vr wkdw
vrph vxssolhuv zrxog eh ohvv uhsdlg wkdq h{shfwhg  dqg zrxog jr edqnuxsw
 zkloh vrph rwkhuv zrxog eh pruh1 Wkh nh| ihdwxuh/ wkhq/ lv wkdw wkh
uhsuhvhqwdwlyh edqn*v sruwirolr grhv uhpdlq shuihfwo| glyhuvlhg/ zkhuhdv
wkh uhsuhvhqwdwlyh lqwhuphgldwh jrrg vxssolhu*v rqh grhv qrw1
Lq wkh edvlf prgho/ L lpsolflwo| vxssrvhg wkdw +vxffhvvixo, qdo jrrg sur0
gxfhuv duh xqlirupo| glvwulexwhg dprqj lqwhuphgldwh jrrg vxssolhuv dw wkh
hqg ri shulrg w1 Wklv phdqv wkdw hdfk vxssolhu*v dffrxqw uhfhlydeohv duh hi0
ihfwlyho| uhsdlg e| d iudfwlrq ￿ ri khu w|sh m folhqwv dqg wkdw hdfk vxssolhu*v
sruwirolr ri dffrxqw uhfhlydeohv lv shuihfwo| glyhuvlhg1 Lq wklv fdvh/ vxssol0
huv zloo qdqfh wudgh fuhglwv e| eruurzlqj iurp wkh edqnv dw wkh ulvnohvv
lqwhuhvw udwh1 L qrz uhod{ wklv dvvxpswlrq1
Dvvxph wkdw vxssolhuv h{shulhqfh d orwwhu| mxvw ehiruh wkh gdwh ri uhsd|phqw
ri dffrxqw uhfhlydeohv/ zklfk vsolw wkhp lqwr 5 jurxsv= Wkh jurxs ri wkh
vxssolhuv ri w|sh c dqg wkh jurxs ri wkh vxssolhuv ri w|sh k lq sursruwlrq
 dqg 4   uhvshfwlyho|1 Wkhvh vxssolhuv duh lghqwlfdo lq doo uhvshfwv vdyh
wkh qxpehu ri dffrxqw uhfhlydeohv hhfwlyho| uhsdlg= W|sh c +uhvshfwlyho| k,





ri w|sh m folhqwv/ zlwk  5 ^4@5>4`1 Zkhq sdudphwhu  lv kljk/ L zloo vd|
wkdw wkh glyhuvlfdwlrq ri dffrxqw uhfhlydeohv lv edg156
Lq wklv frqwh{w/ qdo jrrg surgxfhuv* idloxuhv duh h{shfwhg wr  dqg hhf0
wlyho| gr  ohdg d sursruwlrq  r iw k hl q w h u p h g l d w hj r r gs u r g x f h u vw rj r
56Wkh vlpsolflw| ri wklv vshflfdwlrq lv dlphg dw ehlqj wudfwdeoh> Reylrxvo|/ rwkhu vshf0
l  f d w l r q vf r x o ge hf k r v h q 1 W k hr q o |u h t x l u h p h q wl vw k d wl wp x v we hf r q v l v w h q wz l w kw k h
edvlf prgho iudphzrun vlqfh wkh xqfrqglwlrqqdo suredelolwlhv ri ehlqj uhsdlg e| d w|sh
 folhqw pxvw vwloo dprxqw wr >
Zedqnuxsw1 Wklv lv zkdw L fdoo wkh idloxuh sursdjdwlrq phfkdqlvp1 Dv d
uhvxow/ vxssolhuv zloo qdqfh wudgh fuhglwv e| eruurzlqj iurp wkh edqnv dw d
udwh u|n￿ kljkhu wkdq wkh ulvnohvv lqwhuhvw udwh u|n￿1
Vxssolhuv* w|shv duh xqnqrzq lq shulrg w/ vr wkdw vxssolhuv duh lghqwlfdo h{
dqwh1 Rqo| vxssolhuv frvwohvvo| revhuyh wkhlu rzq w|sh dw wkh hqg ri shulrg
w .4 1 Krzhyhu/ edqnv kdyh jrw d frvwo| prqlwrulqj whfkqrorj| dw wkhlu
glvsrvdo zklfk hqdeohv wkhp wr revhuyh wkh w|sh ri hyhu| vxssolhu h{ srvw>
Iru rqh groodu ohqw/ wkh edqnv* prqlwrulqj frvw dprxqwv wr p grooduv dw
wkh hqg ri shulrg w .4 1 D xvxdo prudo kd}dug sureohp zlwk frvwo| vwdwh
yhulfdwlrq dulvhv +vhh Wrzqvhqg ^4<:<`,1
Dv ghprqvwudwhg e| Jdoh ) Khoozlj ^4<;8`/ wkh uhsuhvhqwdwlyh edqn rswl0
pdoo| rhuv d vwdqgdug ghew frqwudfw= Lq fdvh ri ghidxow hyhu| eruurzhu lv
prqlwruhg/ jlyhv xs khu dffrxqw uhfhlydeohv wr wkh edqn/ dqg hduqv qrwklqj>
Rwkhuzlvh/ vkh kdv wr uhsd| khu ghew dw wkh ghewru lqwhuhvw udwh u|n￿1
Wkh uhsuhvhqwdwlyh edqn*v h{shfwhg surw rq lqwhuphgldwh jrrg vxssolhuv/
h K@?&
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Frpshwlwlrq rq wkh lqwhuphgldwh jrrg pdunhw dqg wkh fuhglw pdunhw lpsolhv
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Wkh edqn ghewru lqwhuhvw udwh ulvhv dv glyhuvlfdwlrq ri dffrxqw uhfhlydeohv
ohvvhqv ru dv prqlwrulqj frvwv lqfuhdvh1 Vxssolhuv lqfxu prqlwrulqj frvwv
zkhq eruurzlqj/ zklfk duh qdoo| sdvvhg rq wkh lqwhuhvw udwh rq wudgh fuhg0
lwv1 Lw lv hdv| wr vkrz wkdw d fuhglw pdunhw vhsdudwlqj SEQH dozd|v h{lvwv/
zklfk lv xqltxh dqg lv wkh vdph dv wkh htxloleulxp ghvfulehg lq sursrvlwlrq
4/ rqfh  uhsodfhg e| h |n￿   .
E￿n￿￿6>
￿no|n￿ 1
57Lq shulrg |/ wkh uhsuhvhqwdwlyh vxssolhu*v vhoov EE 3 ku|n￿bu nE  3 kM|n￿bMK|n￿
lqwhuphgldwh jrrgv rq fuhglw1 Vkh sd|v wkh fruuhvsrqglqj lqsxwv wkdqnv wr d edqn ordq
zklfk dprxqwv wr EE 3 ku|n￿bu nE 3 kM|n￿bMEnwK|n￿1 Khu dffrxqw uhfhlydeohv
rq khu w|sh u +uhvshfwlyho| M,f o l h q w vd p r x q w vw rE 3 ku|n￿wK|n￿ +uhvshfwlyho| E 3
kM|n￿wK|n￿,1
5:Khuh/ wkh qdqfldo vwuxfwxuh ri wkh qdo jrrg surgxfhuv ghshqgv rq wkh
prqlwrulqj frvwv lqfxuuhg e| wkh vxssolhuv1 Lw lv ri lqwhuhvw wr qrwlfh wkdw
wkh lpshuihfw glyhuvlfdwlrq ri dffrxqw uhfhlydeohv pljkw mxvwli| zk| wkh
frpphufldo lqwhuhvw udwh lv kljk/ lqvridu dv hyhq li wkh h{rjhqrxv frvw rq







Eruurzhuv suhihu wr eh uhg0olqhg udwkhu wkdq udwlrqhg
Wkh dlp ri wklv dsshqgl{ lv wr vkrz wkdw upv suhihu wr eh sduwldoo| qdqfhg
e| edqnv zlwk suredelolw| 4/ udwkhu wkdq hqwluho| udwlrqhg dw udqgrp1 L frp0
sduh wkh htxloleulxp vwdwhg lq sursrvlwlrq 5/ zlwk wkh htxloleulxp wkdw zrxog
dulvh zkhwkhu sduwldo qdqflqj zhuh qrw srvvleoh/ l1h1 li edqnv udqgrpl}hg
wkhuh fuhglw srolf| +khuhdiwhu UFSZWS/ iru udqgrpl}hg fuhglw srolf| zlwk
wudgh sd|deohv,1 Lq wkh odwwhu fdvh/ wkh h{shfwhg surw iru wkh uhsuhvhqwd0
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